EP 3 549 512 A1

Patent Office

Sy @1 EP 3549 512 A1

(12) EUROPEAN PATENT APPLICATION
published in accordance with Art. 153(4) EPC

(1 9) ’ e "llmlmllHH||m||‘||Hm|HH|m|ml‘|H|H‘|‘|H|l“‘"H‘mll‘
Patentamt
0 European

(43) Date of publication: (51) IntCl.:
09.10.2019 Bulletin 2019/41 A61B 1/018(2006.01
(21) Application number: 17876780.2 (86) International application number:
PCT/JP2017/031953

(22) Date of filing: 05.09.2017
(87) International publication number:

WO 2018/100823 (07.06.2018 Gazette 2018/23)

(84) Designated Contracting States: (72) Inventors:
AL AT BE BG CH CY CZ DE DK EE ES FI FR GB * HARADA, Takashi
GRHRHUIEISITLILTLULV MC MK MT NL NO Ashigarakami-gun
PL PT RO RS SE SI SK SM TR Kanagawa 258-8538 (JP)
Designated Extension States: * ASAOKA, Takuro
BA ME Ashigarakami-gun
Designated Validation States: Kanagawa 258-8538 (JP)
MA MD
(74) Representative: Jeffrey, Philip Michael
(30) Priority: 30.11.2016 JP 2016233154 Dehns Germany
Theresienstrafe 6-8
(71) Applicant: FUJIFILM Corporation 80333 Miinchen (DE)

Tokyo 106-8620 (JP)

(54) ENDOSCOPE, WIRE ATTACHMENT METHOD FOR ENDOSCOPE, AND WIRE DETACHMENT
METHOD FOR ENDOSCOPE

(57) According to a endoscope, an engaging part
(66) delivered from a delivery port (64) advances while FIG. 8
being guided to an opening (102) of a housing part (100)
by an engagement guide path (104). Then, as the en-
gaging part (66) comes into contact with a deformation
generating part (108), the engaging part (66) is moved
in a direction from a bottom surface of the housing part
(100) toward the opening (102), and thereby, the wire
(42) is elastically deformed. Then, in a case where the
engaging part (66) that advances within the engagement
guide path (106) has passed by the deformation gener-
ating part (108), the engaging part (66) is housed in the
housing part (100) from the opening (102) by a restoring
force of the wire (42).

Printed by Jouve, 75001 PARIS (FR)



1 EP 3 549 512 A1 2

Description
BACKGROUND OF THE INVENTION
1. Field of the Invention

[0001] The presentinvention relates to an endoscope,
a wire attaching method for an endoscope, and a wire
detaching method for an endoscope, and particularly to
an endoscope comprising a treatment tool erection ped-
estal for changing the delivery direction of a treatment
tool at a distal end part of an insertion part, a wire attach-
ing method for an endoscope, and a wire detaching meth-
od for an endoscope.

2. Description of the Related Art

[0002] In endoscopes, various treatment tools are in-
serted from a treatment tool introduction port provided in
a proximal operating part (hereinafter referred to as an
"operating part"), and the treatment tools are delivered
from a treatment tool delivery port opening to a distal end
member of an insertion part to the outside, and are used
for treatment. For example, treatment tools, such as for-
ceps or an imaging tube, are used in duodenum mirrors,
and treatment tools, such as a puncturing needle, are
used in ultrasonic endoscopes. In such treatment tools,
it is necessary to change a delivery direction in a distal
end member, in order to treat a desired position within a
subject. For this reason, the distal end member is pro-
vided with a treatment tool erection pedestal (also re-
ferred to as a forceps erection pedestal; hereinafter, re-
ferred to an "erection pedestal"). Additionally, the endo-
scopes are provided with a treatment tool erection mech-
anism that changes the posture of the erection pedestal
between an erected position and a lodged position.
[0003] As the treatment tool erection mechanism, a
wire pulling type mechanism to which a distal end part
of a wire is directly attached to the erection pedestal is
known (refer to JP1994-315458A (JP-H06-315458A)).
This mechanism is a mechanism that a proximal end side
of the wire is coupled to an operating lever provided in
the operating part, and the posture of the erection ped-
estal is changed between the erected position and the
lodged position by performing a push/pull operation of
the wire by the operating lever, thereby rotating the erec-
tion pedestal around a rotational movement shaft.
[0004] Meanwhile, in a case where an endoscope is
used for various kinds of examination or treatment, lig-
uids within a body cavity adhere to the distal end member
of the insertion part comprising the erection pedestal,
and a guide pipe through which the wire is inserted. Thus,
after use, the endoscope is subjected to cleaning and
disinfection processing, using a cleaning solution and a
disinfection solution. In that case, since the diameter of
the guide pipe is small and the wire is inserted through
the guide pipe, substantial time and effort are taken for
the cleaning.
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[0005] Thus, in the endoscope of JP1994-315458A
(JP-H06-315458A), a cover that covers the distal end
member of the insertion part, the erection pedestal, and
the wire are attachably and detachably provided, and the
cover, the erection pedestal, and the wire are detached
to clean the guide pipe of the wire.

[0006] Additionally, an example of the endoscope in
which the wire is adapted to be capable of being attached
to and detached from the erection pedestal is disclosed
in JP1994-315458A (JP-H06-315458A). According to
this endoscope, a tip is provided at a distal end part of
the wire, and the erection pedestal is provided with a
housing part that houses the tip.

[0007] According to the endoscope of
JP1994-315458A (JP-H06-315458A), first, the tip of the
wire after use is detached from the tip housing part of the
erection pedestal, and next, the wire afteruseis extracted
from the guide pipe. Next, cleaning of the endoscope
performed. Thereafter, the distal end part of the wire and
the erection pedestal are manually coupled to each other
by inserting a new wire through the guide pipe and hous-
ing the tip of the distal end part of the wire in the tip hous-
ing part of the erection pedestal.

SUMMARY OF THE INVENTION

[0008] However, since the distal end member of the
insertion part of the endoscope is downsized along with
the reduction in diameter of the insertion part, the tip of
the wire disclosed in JP1994-315458A (JP-
H06-315458A) also has a minute size. Thereis a problem
that it takes substantial time and effort to manually house
such a minute chip in the tip housing part of the erection
pedestal.

[0009] In the endoscope of JP1994-315458A (JP-
H06-315458A), the economical effect can be obtained
by making only the wire after use replaceable with a new
wire. However, there is a problem that substantial time
and effort is required for the coupling between a distal
end part of the new wire and the erection pedestal.
[0010] The invention has been made in view of such
circumstances, a first object thereof is to provide an en-
doscope and a wire attaching method for an endoscope
that can easily couple a distal end part of a wire and a
treatment tool erection pedestal to each other, and a sec-
ond aspect thereof is to provide a wire detaching method
for an endoscope that can easily detach the distal end
part of the wire from the treatment tool erection pedestal.
[0011] In order to achieve the first object of the inven-
tion, an endoscope related to the invention comprises a
proximal operating part including an operating member;
an insertion part having a proximal end part connected
to the proximal operating part; a distal end member that
is provided at a distal end part of the insertion part; a
treatment tool erection pedestal that is attached to the
distal end member and is rotationally movable between
an erected position and a lodged position; a wire that is
coupled to the treatment tool erection pedestal on a distal
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end side thereof, is coupled to the operating member on
a proximal end side thereof, and is pushed and pulled
depending on an operation of the operating member,
thereby rotationally moving the treatment tool erection
pedestal; an engaging part thatis provided at a distal end
part of the wire; a housing part that is provided in the
treatment tool erection pedestal and is formed with an
opening for housing the engaging part; an introduction
port that is provided in the proximal operating part and
allows the wire to be introduced thereinto with the en-
gaging part as a head; a delivery port that is provided in
the distal end member and allows the wire to be delivered
therefrom with the engaging part as a head; a wire inser-
tion channel that is provided inside the insertion part and
communicates the introduction port with the delivery port;
and an engagement guide part that is installed consec-
utively with the housing part, is provided in at least one
of the distal end member or the treatment tool erection
pedestal, and guides the engaging part delivered from
the delivery port, to the opening of the housing part.
[0012] According to the invention, in a case where the
wire is introduced with the engaging part as a head from
the introduction port of the proximal operating part, the
engaging part passes through the wire insertion channel
and is delivered from the delivery port of the distal end
member to the outside. Then, the engaging part is guided
toward the opening of the housing part of the treatment
tool erection pedestal by the engagement guide part by
the continued introduction operation of the wire, and is
housed in the housing part from the opening. According-
ly, according to the invention, the engaging part of the
wire can be housed in the housing part of the treatment
tool erection pedestal simply by the introduction opera-
tion of the wire. Therefore, the distal end part of the wire
and the treatment tool erection pedestal can be easily
coupled to each other.

[0013] In one aspect of the invention, it is preferable
that the engagement guide partincludes an engagement
guide path that guides the engaging part delivered from
the delivery port, to the opening of the housing part in a
direction from the delivery port toward the housing part;
and a deformation generating part that is installed con-
secutively with the opening of the housing part inside the
engagement guide path and comes into contact with the
engaging part that advances toward the opening inside
the engagement guide path to elastically deform the wire
in a direction in which the engaging part goes from a
bottom surface of the housing part toward the opening,
and the engaging part that advances within the engage-
ment guide path is housed in the housing part from the
opening by a restoring force of the wire in a case where
the engaging part has passed by the deformation gen-
erating part.

[0014] According to the one aspect, the engaging part
delivered from the delivery port advances while being
guided to the opening of the housing part by the engage-
ment guide path. Then, as the engaging part comes into
contact with the deformation generating part, the engag-

10

15

20

25

30

35

40

45

50

55

ing part is moved in the direction from the bottom surface
of the housing part toward the opening, and thereby, the
wire is elastically deformed. Then, in a case where the
engaging part that advances within the engagement
guide path has passed by the deformation generating
part, the engaging partis housed in the housing part from
the opening by the restoring force of the wire. That is,
according to the one aspect of the invention, by providing
the engagement guide part with the deformation gener-
ating part, the engaging part can be housed in the hous-
ing part by utilizing a biasing force that is the restoring
force of the wire.

[0015] In one aspect of the invention, it is preferable
that the engagement guide path and the deformation
generating part are provided in the distal end member.
[0016] According to the one aspect, the engaging part
delivered from the delivery port advances while being
guided to the opening of the housing part by the engage-
ment guide path of the distal end member. Then, as the
engaging part comes into contact with the deformation
generating part of the distal end member, the engaging
part is moved in the direction from the bottom surface of
the housing part toward the opening, and thereby, the
wire is elastically deformed. Then, in a case where the
engaging part that advances within the engagement
guide path has passed by the deformation generating
part, the engaging part is housed in the housing part of
the treatment tool erection pedestal via the opening by
the restoring force of the wire.

[0017] In one aspect of the invention, it is preferable
that the engagement guide path and the deformation
generating partare providedin the treatment tool erection
pedestal.

[0018] According to the one aspect, the engaging part
delivered from the delivery port advances while being
guided to the opening of the housing part by the engage-
ment guide path of the treatment tool erection pedestal.
Then, as the engaging part comes into contact with the
deformation generating part of the treatment tool erection
pedestal, the engaging part is moved in the direction from
the bottom surface of the housing part toward the open-
ing, and thereby, the wire is elastically deformed. Then,
in a case where the engaging part that advances within
the engagement guide path has passed by the deforma-
tion generating part, the engaging part is housed in the
housing part of the treatment tool erection pedestal via
the opening by the restoring force of the wire.

[0019] In one aspect of the invention, it is preferable
that the engagement guide path has a first engagement
guide path provided in the distal end member, and a sec-
ond engagement guide path that is provided in the treat-
ment tool erection pedestal and is connected to the first
engagement guide path, and the deformation generating
part is installed consecutively with the opening of the
housing part within the second engagement guide path.
[0020] According to the one aspect, the engaging part
delivered from the delivery port advances while being
guided from the first engagement guide path of the distal
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end member to the opening of the housing part by the
second engagement guide path of the treatment tool
erection pedestal. Then, as the engaging part comes into
contact with the deformation generating part within the
second engagement guide path, the engaging part is
moved in the direction from the bottom surface of the
housing part toward the opening, and thereby, the wire
is elastically deformed. Then, in a case where the en-
gaging part that advances within the second engagement
guide path has passed by the deformation generating
part, the engaging part is housed in the housing part of
the treatment tool erection pedestal via the opening by
the restoring force of the wire.

[0021] In one aspect of the invention, it is preferable
that the engagement guide partincludes an engagement
guide path that guides the engaging part delivered from
the delivery port, to the opening of the housing part, and
includes a first engagement guide path provided in the
distal end member and a second engagement guide path
is provided in the treatment tool erection pedestal and
connected to the first engagement guide path; and a de-
formation generating part that is provided at an end part
within the first engagement guide path on the second
engagement guide path side and, in a case where a di-
rection that extends perpendicularly from an opening sur-
face of the opening toward an outside of the opening is
defined as a first direction, comes into contact the en-
gaging part, which advances toward the second engage-
ment guide path inside the first engagement guide path,
to displace the engaging partin the first direction, thereby
elastically deforming the wire, the second engagement
guide path comes into contact with the engaging part,
which advances toward the opening, and maintains the
elastic deformation of the wire, and the engaging part is
housed in the housing part from the opening by a restor-
ing force of the wire in a case where the engaging part
has reached the opening.

[0022] According to the one aspect, the engaging part
delivered from the delivery port advances along the first
engagement guide path of the distal end member. Then,
in a case where the engaging part comes into contact
with the deformation generating part within the first en-
gagement guide path, the engaging part is displaced in
the first direction, and the wire is elastically deformed.
The engaging part that has passed through the first en-
gagement guide path advances along the second en-
gagement guide path. In this case, the elastic deforma-
tion of the wire is maintained. Then, in a case where the
engaging part has reached the opening, the engaging
part is housed in the housing part from the opening by
the restoring force of the wire. That is, according to the
one aspect of the invention, the engaging part can be
housed in the housing part by utilizing the biasing force
that is the restoring force of the wire.

[0023] Inone aspect of the engaging partis a spherical
body, and the housing part is a spherical recess that
houses the engaging part that is the spherical body.
[0024] According to the one aspect of the invention,
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the sliding resistance between the engaging part and the
housing part, which is caused by the push/pull operation
of the wire, is reduced.

[0025] In one aspect of the invention, it is preferable
that the distal end member is provided with a separation
guide surface, which guides the wire in a direction in
which the engaging part is separated from an inside of
the housing part to the outside of the opening in a case
where the wire is operated to be further pushed in a state
where the engaging part is housed in the housing part
and the treatment tool erection pedestal is located in the
lodged position.

[0026] According to the one aspect of the invention, in
a case where the wire is operated to be further pushed
in a state where the treatment tool erection pedestal is
located at the lodged position, the wire is guided in the
direction in which the engaging part is separated from
the inside of the housing part to the outside of the opening
by the separation guide surface of the distal end member.
[0027] In one aspect of the invention, it is preferable
that a separation guide surface, which guides the engag-
ing part in a direction in which the engaging part is sep-
arated from an inside of the housing part to the outside
of the opening in a case where the wire is operated to be
further pushed in a state where the engaging part is
housed inthe housing part and the treatment tool erection
pedestal is located in the lodged position, is formed in
the housing part.

[0028] According to the one aspect of the invention, in
a case where the wire is operated to be further pushed
in a state where the treatment tool erection pedestal is
located at the lodged position, the housing part is guided
in the direction in which the engaging part is separated
from the inside of the housing part to the outside of the
opening by the separation guide surface of the housing
part.

[0029] In one aspect of the invention, it is preferable
that the housing part is disposed at a position that faces
the delivery port in a state where the treatment tool erec-
tion pedestal is located at the erected position.

[0030] According to the one aspect of the invention, by
advancing the engaging part straight from the delivery
port, the engaging part can be housed in the housing part
of the treatment tool erection pedestal located at the
erected position.

[0031] In one aspect of the invention, it is preferable
that the housing part is disposed at a position that faces
the delivery port in a state where the treatment tool erec-
tion pedestal is located at the lodged position.

[0032] According to the one aspect of the invention, by
advancing the engaging part straight from the delivery
port, the engaging part can be housed in the housing part
of the treatment tool erection pedestal located at the
lodged position.

[0033] In one aspect of the invention, it is preferable
that the treatment tool erection pedestal is provided with
a coupling part in which the housing part is formed, and
the coupling part is coupled to the treatment tool erection
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pedestal in a rotationally movable manner about a shaft
parallel to a rotational movement shaft of the treatment
tool erection pedestal.

[0034] According to the one aspect of the invention,
since the coupling part is rotationally moved as the treat-
ment tool erection pedestal moves from the lodged po-
sition to the erected position by the pulling operating of
the wire, the wire between the engaging part and the
delivery port can be maintained in a linear shape.
[0035] In order to achieve the first object of the inven-
tion, a wire attaching method for an endoscope related
to the invention comprises an insertion step of inserting
a wire having an engaging part provided at a distal end
part thereof with the engaging part as a head from an
introduction port of a proximal operating part of an endo-
scope, thereby inserting the wire through an insertion
part of the endoscope having a proximal end part con-
nected to the proximal operating part; a delivery step of
delivering the wire with the engaging part as a head from
a delivery port of a distal end member provided at the
distal end part of the insertion part; and a housing step
of guiding the engaging part of the wire delivered forward
from the delivery port, to an opening of a housing part of
the treatment tool erection pedestal attached to the distal
end member in a rotationally movable manner, by the
engagement guide part by a pushing operation of the
wire from the introduction port, and housing the engaging
part in the housing part.

[0036] According to the invention, first, in the insertion
step, the wire is inserted through the insertion part by
inserting the wire with the engaging part as a head from
the introduction port of the proximal operating part. Next,
in the delivery step, the wire is delivered with the engag-
ing part as a head from the delivery port of the distal end
member of the insertion part. Next, in the housing step,
the engaging part of the wire delivered forward from the
delivery port is guided to the opening of the housing part
of the treatment tool erection pedestal by the engage-
ment guide part by the delivery operation of the wire from
the introduction port, and is housed in the housing part.
Accordingly, according to the invention, the distal end
part of the wire and the treatment tool erection pedestal
can be easily coupled to each other.

[0037] Intheone aspectoftheinvention, itis preferable
that the wire attaching method for an endoscope further
comprises an erected position disposing step as a step
before the insertion step, and in the erected position dis-
posing step, the housing part is disposed at a position
that faces the delivery port by mounting a protecting
member, which protects the distal end member, on the
distal end member, and holding the treatment tool erec-
tion pedestal at the erected position by a holding part
provided in the protecting member.

[0038] According to the one aspect of the invention,
the treatment tool erection pedestal is held at the erected
position by the holding part of the protecting member by
mounting the protecting member on the distal end mem-
ber in the erected position disposing step provided as
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the step before the insertion step.

[0039] In order to achieve the second object of the in-
vention, a wire detaching method for an endoscope re-
lated to the invention is a wire detaching method for an
endoscope including a step of detaching an engaging
part of a distal end part of a wire housed in a housing
partof atreatmenttool erection pedestal from the housing
part, and the method comprises locating the treatment
tool erection pedestal at a lodged position by a pushing
operation of the wire from an introduction port of a prox-
imal operating part of an endoscope, and then, further
pushing the wire, to guide a distal end side of the wire in
a direction in which the engaging part is separated from
an inside of the housing part to an outside of the opening
ofthe housing part by the separation guide surface, there-
by detaching the engaging part from the housing part.
[0040] According to the invention, in a case where the
wire is operated to be further pushed after the treatment
tool erection pedestal is located at the lodged position,
the wire is guided in the direction in which the engaging
part is separated from the inside of the housing part to
the outside of the opening by the separation guide sur-
face of the distal end member. Accordingly, the engaging
part is easily separated from the inside of the housing
part to the outside of the opening by the restoring force
of the wire.

[0041] In order to achieve the second object of the in-
vention, a wire detaching method for an endoscope re-
lated to the invention is a wire detaching method for an
endoscope including a step of detaching an engaging
part of a distal end part of a wire housed in a housing
partof atreatmenttool erection pedestal from the housing
part, and the method comprises locating the treatment
tool erection pedestal at a lodged position by a pushing
operation of the wire from an introduction port of a prox-
imal operating part of an endoscope, and then, further
pushing the wire, to guide the engaging partin a direction
in which the engaging part is separated from an inside
of the housing part to an outside of the opening of the
housing part by the separation guide surface, thereby
detaching the engaging part from the housing part.
[0042] According to the invention, in a case where the
wire is operated to be further pushed after the treatment
tool erection pedestal is located at the lodged position,
the engaging part is guided in the direction in which the
engaging partis separated from the inside of the housing
part to the outside of the opening by the separation guide
surface of the housing part. Accordingly, the engaging
part is easily separated from the inside of the housing
part to the outside of the opening.

[0043] According to the invention, the distal end part
of the wire and the treatment tool erection pedestal can
be easily coupled to each other. Additionally, the distal
end part of the wire can be easily detached from the treat-
ment tool erection pedestal.
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BRIEF DESCRIPTION OF THE DRAWINGS
[0044]

Fig. 1is a configuration view of an endoscope system
comprising an endoscope related to an embodiment.
Fig. 2 is a perspective view of a distal end member
where an erection pedestal is located at a lodged
position.

Fig. 3 is a perspective view of the distal end member
where the erection pedestal is located at an erected
position.

Fig. 4 is an enlarged view illustrating the configura-
tion of main parts of an operating part.

Fig. 5is an enlarged perspective view of the erection
pedestal.

Fig. 6 is a cross-sectional view of main parts view
illustrating an attachment structure of the erection
pedestal with respect to the distal end member.
Fig. 7 is an enlarged perspective view in which an
engaging part is housed in a housing part via an en-
gagement guide part.

Fig. 8 is an explanatory view of the operation in which
the engaging partis guided by the engagement guide
part and is housed in the housing part.

Fig. 9 is a flowchart illustrating the wire attaching
method.

Fig. 10 is a flowchart illustrating another wire attach-
ing method.

Fig. 11 is an appearance view of a protecting mem-
ber to be mounted to the distal end member.

Fig. 12 is an enlarged perspective view in which the
engaging part is housed in the housing part via the
engagement guide part.

Fig. 13 is an explanatory view of the operation in
which the engaging part is guided by the engage-
ment guide part and is housed in the housing part.
Fig. 14 is a top view of main parts of the erection
pedestal comprising the engagement guide part.
Fig. 15 is an explanatory view of the operation in
which the engaging part is guided by the engage-
ment guide part.

Fig. 16 is an explanatory view of the operation in
which the engaging part is guided by the engage-
ment guide part.

Fig. 17 is an explanatory view in which the engaging
part is guided by the engagement guide part and is
housed in the housing part.

Fig. 18 is an explanatory view of the operation in
which the engaging part is guided by the engage-
ment guide part and is housed in the housing part.
Fig. 19 is an enlarged perspective view in which the
engaging part is housed in the housing part via the
engagement guide part.

Fig. 20 is an explanatory view of the operation in
which the engaging part is guided by the engage-
ment guide part and is housed in the housing part.
Fig. 21 is a side view of the distal end part in which
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a coupling part in which the housing part is formed
is made rotationally movable at the erection pedes-
tal.

Fig. 22 is a top view of Fig. 21.

Fig. 23 is a top view of the distal end member where
the erection pedestal is located at the erected posi-
tion.

Fig. 24 is a top view of the distal end member where
the erection pedestal is located at the lodged posi-
tion.

Fig. 25 is a top view of the distal end member in a
state where the engaging part is detached from the
housing part.

Fig. 26 is an explanatory view of the operation of a
first form in which a wire is detached by a separation
guide surface of the housing part.

Fig. 27 is an explanatory view of the operation of a
second form in which the wire is detached by the
separation guide surface of the housing part.

DESCRIPTION OF THE PREFERRED EMBODI-
MENTS

[0045] Hereinafter, preferable embodiments of an en-
doscope, a wire attaching method for an endoscope, and
a wire detaching method for an endoscope related to the
invention will be described with reference to the accom-
panying drawings.

[0046] Fig. 1 is a configuration view of an endoscope
system 12 comprising an endoscope 10 related to an
embodiment of the invention.

[0047] As illustrated in Fig. 1, the endoscope system
12 comprises the endoscope 10, a processor device 16,
a light source device 18, and a display 20.

[Configuration of Endoscope 10]

[0048] The endoscope 10 comprises an operating part
24 comprising an erection lever 22 that is an operating
member, and an insertion part 26 having a proximal end
part connected to the operating part 24. Additionally, as
illustrated in perspective views of Figs. 2 and 3 illustrating
the configuration of the distal end part 28 of the insertion
part 26, the distal end part 28 of the insertion part 26 is
provided with a distal end member 30. Fig. 2 is a per-
spective view of the distal end member 30 in which an
erection pedestal 58 to be described below is located at
alodged position, and Fig. 3 is a perspective view of the
distal end member 30 in which the erection pedestal 58
is located at an erected position. In addition, in the fol-
lowing description, an upward direction refers to a Z(+)
direction of Fig. 2, a downward direction refers to a Z(-)
direction of Fig. 2, a rightward direction refers to an X(+)
direction of Fig. 2, and a leftward direction refers to an
X(-) direction of Fig. 2. Additionally, the Y(+) direction of
Fig. 2 refers to a distal-end-side direction of the distal
end member 30, and the Y(-) direction of Fig. 2 refers to
a proximal-end-side direction of the distal end member
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30.

[0049] Referring back to Fig. 1, the operating part 24
is provided with a universal cord 32 to be connected to
the processor device 16 and the light source device 18.
A pair of connectors 34 and 35 is branched and attached
to a distal end side of the universal cord 32, the connector
34 is connected to the processor device 16, and the con-
nector 35 is connected to the light source device 18.
[0050] The insertion part 26 is configured such that the
distal end part 28, a bending part 36, and a flexible part
38 are coupled to each other from a distal end side toward
a proximal end side.

[0051] Built-in elements, such as a treatment tool in-
sertion channel 40 (refer to Fig. 2) that guides a distal
end part of a treatment tool 14 to the distal end member
30 (referto Fig. 2), a wire 42 (refer to Fig. 2) for performing
the operation of changing a delivery direction of the distal
end part of the treatment tool 14 to be delivered from the
distal end member 30, a light guide (not illustrated) that
guides illumination light to be supplied from the light
source device 18 to the distal end member 30, an air and
water supply tube (not illustrated), angle wires (not illus-
trated), and a signal cable (not illustrated), are inserted
through the inside of the insertion part 26. Additionally,
the wire 42 is inserted through a wire insertion channel
44 (refer to Fig. 2) inserted through the insertion part 26
and is protected.

[0052] A pair of angle knobs 46 and 46 that performs
the bending operation of the bending part 36 is coaxially
provided in a rotationally movable manner on a side sur-
face of the operating part 24 of Fig. 1. The bending part
36 has a structural body in which a plurality of angle ring
(not illustrated) is coupled to each other in a rotationally
movable manner. The bending part 36 is configured by
covering an outer periphery of the structural body with a
tubular net knit with metal wires and covering an outer
peripheral surface of the net with a tubular outer cover
made of rubber. For example, four angle wires (not illus-
trated) are disposed from the bending part 36 configured
in this way to the angle knobs 46 and 46, and the bending
part 36 is vertically and horizontally bent by performing
the push/pull operation of the angle wires by the rotational
movement operation of the angle knobs 46 and 46.
[0053] Additionally, an air/water supply button 48 and
a suction button 50 are provided side by side on an upper
surface of the operating part 24. By operating the air/wa-
ter supply button 48, air and water can be sprayed from
an air/water supply nozzle 52 (refer to Fig. 2) provided
in the distal end member 30. Additionally, by operating
the suction button 50, body fluids, such as blood, can be
suctioned from a suction port that also serves as a treat-
ment tool delivery port 56 provided in the distal end mem-
ber 30.

[0054] Moreover, a treatment tool introduction port 54
forintroducing the treatmenttool 14 is provided on a distal
end side of the operating part 24. The treatment tool 14
introduced with a distal end part as a head from the treat-
ment tool introduction port 54 is delivered from the treat-
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ment tool delivery port 56 (refer to Fig. 2) provided in the
distal end member 30 via the treatment tool insertion
channel 40 (refer to Fig. 2) inserted through the insertion
part 26 to the outside.

[0055] Furthermore, the erection lever 22 is provided
in a rotationally movable manner on the side surface of
the operating part 24. The rotational movement operation
of the erection lever 22 is performed by a surgeon that
grips the operating part 24. In a case where the rotational
movement operation of the erection lever 22 is per-
formed, the wire 42 (refer to Fig. 2) coupled to the erection
lever 22 on a proximal end side thereof is pushed and
pulled, and the posture of the erection pedestal 58 cou-
pled to adistal end side of the wire 42 is changed between
the erected position of Fig. 3 and the lodged position of
Fig. 2.

[0056] Fig. 4 is an enlarged view illustrating the con-
figuration of main parts of the operating part 24.

[0057] As illustrated in Fig. 4, the operating part 24 is
provided with a recess 60 in which the proximal end part
of the wire 42 is disposed. An introduction port 62 into
which the wire 42 is introduced is formed in a wall surface
60A on a distal end side of the recess 60. A proximal end
part of the wire insertion channel 44 of Fig. 2 is connected
to this introduction port 62, and a distal end part of the
wire insertion channel 44 is connected to a delivery port
64 provided in the distal end member 30. That is, the wire
insertion channel 44, which communicates the introduc-
tion port 62 provided in the operating part 24 with the
delivery port 64 provided in the distal end member 30, is
provided inside the insertion part 26. Additionally, a distal
end part of the wire 42 is provided with an engaging part
66 (refer to Fig. 2) to be described below, and the wire
42 is introduced from the introduction port 62 with the
engaging part 66 as a head, and is delivered from the
delivery port 64 with the engaging part 66 as a head.
[0058] Additionally, a distal end engaging part 70 of a
drive shaft 68 is disposed in the recess 60 of Fig. 4. The
drive shaft 68 is reciprocally moved by the rotational
movement operation of the erection lever 22 (refer to Fig.
1) in an insertion direction of the wire 42, and a proximal
end engaging part 72 of the wire 42 is attachably and
detachably engaged with the distal end engaging part 70
of adistal end of the drive shaft 68. Accordingly, the erec-
tion lever 22 and the wire 42 are coupled to each other
via the drive shaft 68. The recess 60 is closed by a cover
74 that is attachable to and detachable from the recess
60.

[0059] In addition, the flexible part 38 illustrated in Fig.
1 has a spiral tube (not illustrated) formed by spirally
winding a thin metallic beltlike sheet having elasticity.
The flexible part 38 is configured by covering the outside
of the spiral tube with a tubular net knit with metal wires
and covering an outer peripheral surface of the net with
a tubular outer cover made of resin.

[0060] The endoscope 10 of the embodiment config-
ured as described above is a side viewing endoscope
used as a duodenum mirror, and treatment, such as pre-
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determined examination or remedy, is performed by the
insertion part 26 being inserted into the body via the
mouth and the insertion part 26 being inserted from the
esophagus through the stomach into the duodenum.
[0061] Inthe embodiment, biopsy forceps havingacup
14A capable of extracting living body tissue at a distal
end part thereof are exemplified as the treatment tool 14.
However, treatment tools, such as an imaging tube or a
knife for endoscopic sphincterotomy (EST) are used as
other treatment tools.

[Configuration of Distal End Part 28]

[0062] As illustrated in Fig. 2, the distal end part 28 of
the insertion part 26 is constituted of the distal end mem-
ber 30, and a cap 76 attachably and detachably mounted
on the distal end member 30. The cap 76 is formed in a
substantially tubular shape that is sealed on a distal end
side thereof, and a substantially rectangular opening win-
dow 76A is formed in a portion of an outer peripheral
surface of the cap 76. In a case where the cap 76 is
mounted on the distal end member 30, the treatment tool
delivery port 56 and the opening window 76A are allowed
to communicate with each other. Accordingly, the distal
end part of the treatment tool 14 delivered from the treat-
ment tool delivery port 56 is delivered from the opening
window 76A to the outside.

[0063] The cap 76 is made of materials with an elastic
force, for example, rubber materials, such as fluororub-
ber and silicone rubber, or resin materials, such as
polysulfone, has an engaging part (not illustrated) to be
engaged with a groove (notillustrated) formed in the dis-
tal end member 30, on a proximal end side thereof, and
is mounted on the distal end member 30 by engaging the
engaging part with the groove of the distal end member
30. Additionally, in a case where the treatment of the
endoscope 10 is completed, the cap 76 is detached from
the distal end member 30 and cleaned and disinfected,
or is discarded as disposable.

[Configuration of Distal End Member 30]

[0064] As illustrated in Figs. 2 and 3, the distal end
member 30 is made of metallic materials having corro-
sion resistance. Additionally, a partition wall 78 provided
to protrude toward the distal end side and a partition wall
80 that faces the partition wall 78 are integrally provided
in the distal end member 30. An erection pedestal hous-
ing chamber 82 that houses the erection pedestal 58 is
formed between the partition wall 78 and the partition
wall 80. The treatment tool delivery port 56 for delivering
the treatment tool 14 to the outside is formed on a prox-
imal end side of the erection pedestal housing chamber
82, and a distal end part of the treatment tool insertion
channel 40 is connected to the treatment tool delivery
port 56. In addition, the treatment tool insertion channel
40 is inserted through the inside of the insertion part 26
of Fig. 1, and a proximal end part of the treatment tool
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insertion channel 40 is connected to the treatment tool
introduction port 54 of the operating part 24. Therefore,
the distal end part of the treatment tool 14 introduced into
the treatmenttool insertion channel 40 from the treatment
tool introduction port 54 is delivered from the treatment
tool delivery port 56 to the erection pedestal housing
chamber 82 via the treatment tool insertion channel 40.
The delivery direction of the distal end part of the treat-
ment tool 14 delivered to the erection pedestal housing
chamber 82 is changed depending on the posture be-
tween the erected position and the lodged position of the
erection pedestal 58 disposed in the erection pedestal
housing chamber 82.

<Configuration of Erection Pedestal 58>

[0065] As illustrated in Figs. 2 and 3, the erection ped-
estal 58 is attached to the distal end member 30 in a
rotationally movable manner between the erected posi-
tion and the lodged position.

[0066] Fig. 5 is an enlarged perspective view of the
erection pedestal 58. As illustrated in Fig. 5, an upper
surface of the erection pedestal 58 is provided with a
guide surface 58A. The distal end part of the treatment
tool 14 is delivered from the opening window 76A (refer
to Fig. 2) of the cap 76 to the outside along the guide
surface 58A.

[0067] Both side surfaces of a base part 58B of the
erection pedestal 58 are provided with rotational move-
ment shafts 84 and 86. An axial direction of the rotational
movement shafts 84 and 86 is set as an X(+)-X(-) direc-
tion that is the leftward-rightward direction of Fig. 2 in a
case where the erection pedestal 58 is attached to the
distal end member 30. In addition, the X(+)-X(-) direction
is a direction orthogonal to a Y(+)-Y(-) direction that is
the same direction as the axial direction of the distal end
member 30 and orthogonal to the Z(+)-Z(-) direction that
is the upward-downward direction.

[0068] Fig. 6 is a cross-sectional view of main parts
illustrating an attachment structure of the erection ped-
estal 58 with respect to the distal end member 30. As
illustrated in Fig. 6, the rotational movement shafts 84
and 86 are coaxially disposed via the base part 58B of
the erection pedestal 58, the rotational movement shaft
84 is fitted to a concave bearing part 78A of the partition
wall 78 in a rotationally movable manner, and the rota-
tional movement shaft 86 is fitted to a concave bearing
part 80A of the partition wall 80 in a rotationally movable
manner. Additionally, the rotational movement shafts 84
and 86 is mounted on to the bearing parts 78A and 80A,
respectively, with a predetermined rattling amount a in
the axial direction of the rotational movement shafts 84
and 86. In a case where the rotational movement shafts
84 and 86 are biased to one side by utilizing the rattling
amount a, a portion of one bearing part of the bearing
parts 78A and 80A can be exposed and a brush can be
easily inserted into the exposed portion. Thus, the clean-
ing performance of the bearing parts 78A and 80A is im-
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proved.
<Other Configurations of Distal End Member 30>

[0069] Asillustrated in Figs. 2 and 3, an optical system
housing chamber 88 is provided inside the partition wall
78. An illumination window 90 and an observation win-
dow 92 are disposed adjacent to each other at an upper
part of the optical system housing chamber 88, and the
air/water supply nozzle 52 directed to the observation
window 92 is provided in the distal end member 30. The
air/water supply nozzle 52 is connected to an air/water
supply device (notillustrated) via the air and water supply
tube (not illustrated) inserted through the insertion part
26, and air or water is sprayed from the air/water supply
nozzle 52 toward the observation window 92 by operating
the air/water supply button 48 of the operating part 24
illustrated in Fig. 1. Accordingly, the observation window
92 is cleaned.

[0070] Additionally, anillumination unit (not illustrated)
and an imaging unit (not illustrated) are housed inside
the optical system housing chamber 88. The illumination
unit comprises an illumination lens (not illustrated) in-
stalled inside the illumination window 90, and the light
guide (not illustrated) disposed such that a distal end
surface thereoffaces the illumination lens. The light guide
is disposed in the universal cord 32 via the operating part
24 from the insertion part 26 of the endoscope 10, and
has a proximal end connected to the light source device
18 via the connector 35. Accordingly, the radiated light
from the light source device 18 is transmitted via the light
guide and is radiated from the illumination window 90 to
the outside.

[0071] The imaging unit comprises an imaging optical
system (not illustrated) inside the observation window
92, and a complementary metal oxide semiconductor
(CMOS) type or charge coupled device (CCD) type im-
age pickup element. The image pickup element is con-
nected to the processor device 16 via the signal cable
(not illustrated) inserted through the insertion part 26 of
Fig. 1. After image pickup signals of a subject image ob-
tained by the imaging unit is output to the processor de-
vice 16 via the signal cable and subjected to image
processing, the image pickup signals are displayed as
the subject image on the display 20.

[Coupling Structure of Wire 42 and Erection Pedestal 58]

[0072] Next, a coupling structure in which the distal
end part of the wire 42 is coupled to the erection pedestal
58 will be described.

[0073] Although being overlapped with the earlier de-
scription, first, describing the wire 42, as illustrated in
Figs. 2 and 3, the wire 42 rotationally moves the erection
pedestal 58 by being coupled to the erection pedestal 58
on the distal end side thereof, being coupled to the erec-
tion lever 22 of Fig. 1 on the proximal end side thereof,
being pushed and pulled depending on the operation of
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the erection lever 22. The distal end part of this wire 42
is provided with the engaging part 66. The erection ped-
estal 58 is provided with a housing part 100 that houses
the engaging part 66 and that has an opening 102 formed
onan X(+)direction side and has a bottom surface formed
on an X(-) direction side. That is, the distal end part of
the wire 42 is coupled to the erection pedestal 58 by
housing the engaging part 66 provided in the distal end
part of the wire 42 in the housing part 100 via the opening
102.

[0074] In the embodiment, the engaging part 66 is a
spherical body, and the housing part 100 is a spherical
recess that houses the engaging part 66 of the spherical
body. In addition, although the shapes of the engaging
part 66 and the housing part 100 are not limited to the
above shapes, the sliding resistance between the engag-
ing part 66 and the housing part 100, which is caused by
the push/pull operation of the wire 42, can be reduced
by forming the engaging part 66 as the spherical body
and forming the housing part 100 as the spherical recess.
Thus, the push/pull operation of the wire 42 can be
smoothly performed.

[0075] Additionally, the coupling structure between the
wire 42 and the erection pedestal 58 is provided with an
engagement guide part 104 of a first form that is installed
consecutively with the housing part 100 at the erected
position of Fig. 3. The engagement guide part 104 of the
first form is provided in the distal end member 30, and
has a function of guiding the engaging part 66 delivered
from the delivery port 64, to the opening 102 of the hous-
ing part 100.

[0076] According to the endoscope 10 having the en-
gagementguide part 104 of the first form, in a case where
the wire 42 is introduced with the engaging part 66 as a
head from the introduction port 62 (refer to Fig. 4) of the
operating part 24, the engaging part 66 passes through
the wire insertion channel 44 and is delivered from the
delivery port 64 (refer to Fig. 2) of the distal end member
30 to the outside. Then, the engaging part 66 is guided
toward the opening 102 of the housing part 100 of the
erection pedestal 58 by the engagement guide part 104
by the continued introduction operation of the wire 42,
and is housed in the housing part 100 from the opening
102. Accordingly, according to the endoscope 10 of the
embodiment, since the engaging part 66 of the wire 42
can be housed in the housing part 100 of the erection
pedestal 58 simply by the introduction operation of the
wire 42, the distal end part of the wire 42 and erection
pedestal 58 can be easily coupled to each other.

<Configuration of Engagement Guide Part 104 of First
Form>

[0077] Next, the configuration of the engagement
guide part 104 of the first form will be described.

[0078] Fig. 7 is an enlarged perspective view in which
the engaging part 66 is housed in the housing part 100
via the engagement guide part 104. Fig. 8 is an explan-
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atory view sequentially illustrating the operation until the
engaging part 66 is guided by the engagement guide part
104 and housed in the housing part 100.

[0079] As illustrated in Figs. 7 and 8, the engagement
guide part 104 comprises an engagement guide path 106
that guides the engaging part 66 delivered from the de-
livery port 64, to the opening 102 of the housing part 100
in a direction from the delivery port 64 toward the housing
part 100. Additionally, the engagement guide part 104
comprises a deformation generating part 108 installed
consecutively with the opening 102 of the housing part
100, within the engagement guide path 106. The defor-
mation generating part 108 comes into contact with the
engaging part 66 that advances in the Y(+) direction to-
ward the opening 102 within the engagement guide path
106, guides the engaging part 66 in the Y(+) direction,
and guides the engaging part 66 in the X(+) direction.
Accordingly, on the distal end side of the wire 42, the
engaging part 66 is elastically deformed in a direction
(the X(+) direction) from the bottom surface of the hous-
ing part 100 toward the opening 102 as the engaging part
66 approaches the opening 102 along the engagement
guide path 106. In a case where the engaging part 66
that advances within the engagement guide path 106 has
passed by the deformation generating part 108, the en-
gaging part 66 is moved in the X(-) direction by a restoring
force of the wire 42, and is housed in the housing part
100 from the opening 102. Here, the direction from the
bottom surface of the housing part 100 toward the open-
ing 102 means a direction from the center of the bottom
surface of the housing part 100 toward the center of the
opening 102. However, the invention is not limited to this,
and the direction from the bottom surface of the housing
part 100 toward the opening 102 is a direction including
at least a componentin a direction opposite to a direction
that is oriented in a case where the engaging part 66 is
housed in the housing part 100.

[0080] The engagementguide path 106 of the engage-
ment guide part 104 is formed by concavely cutting away
a portion of a peripheral surface 30A of the distal end
member 30, and is a surface that is gradually inclined in
the X(+) direction from the delivery port 64 toward the
Y(+) direction. The deformation generating part 108 is
formed on a distal end side of the engagement guide
path 106.

[0081] Additionally, agroove 110 for allowing the distal
end side of the wire 42 to sink and escape in a case
where the engaging part 66 is housed in the housing part
100, is formed in the engagement guide part 104. Addi-
tionally, a groove 111 for allowing the distal end side of
the wire 42 to sink and escape in a case where the en-
gaging part 66 is housed in the housing part 100 is also
formed on a proximal end side of the housing part 100
of the erection pedestal 58. The width dimension of the
groove 110 in a direction orthogonal to the paper plane
of Fig. 8 is larger than the diameter of the wire 42, and
is smaller than the diameter of the engaging part 66 such
that the engaging part 66 passing through the deforma-

10

15

20

25

30

35

40

45

50

55

10

tion generating part 108 does not sink in the groove 110.
Additionally, the width dimension of the groove 111 of in
adirection orthogonal to the paper plane of Fig. 8 is larger
than the diameter of the wire 42, and is smaller than the
diameter of the engaging part 66 such that the engaging
part 66 housed in the housing part 100 does not slip off
in the Y(-) direction.

[0082] The engagementguide part 104 of the first form
has a form in which the engagement guide part 104 is
provided in the distal end member 30 and a form that is
suitable in a case where the engaging part 66 is housed
in the housing part 100 in a state where the erection ped-
estal 58 is located at the erected position. That is, as
illustrated in Fig. 7, the housing part 100 is disposed at
a position that faces the delivery port 64 in a state where
the erection pedestal 58 is located at the erected position.
Therefore, by advancing the engaging part 66 straight
from the delivery port 64, the engaging part 66 can be
housed in the housing part 100 of the erection pedestal
58 located at the erected position via the engagement
guide part 104.

[0083] According to the endoscope 10 having the en-
gagement guide part 104 of the first form, the engaging
part 66 delivered from the delivery port 64 advances while
being guided to the opening 102 of the housing part 100
by the engagement guide path 106. In this case, in acase
where the engaging part 66 comes into contact with the
deformation generating part 108, the engaging part 66
is guided in the direction from the bottom surface of the
housing part 100 toward the opening 102, that is, in the
X(+) direction. Accordingly, the distal end side of the wire
42 is elastically deformed in the direction (the X(+) direc-
tion) from the bottom surface of the housing part 100
toward the opening 102. Then, in a case where the en-
gaging part 66 that advances within the engagement
guide path 106 has passed by the deformation generat-
ing part 108, the engaging part 66 is moved in the X(-)
direction by the restoring force of the wire 42, and is
housed in the housing part 100 from the opening 102.
Thatis, by providing the engagement guide part 104 with
the deformation generating part 108, the engaging part
66 can be housed in the housing part 100 by utilizing a
biasing force that is the restoring force of the wire 42.

[Wire Attaching Method]

[0084] Next, an example of a wire attaching method of
the endoscope 10 related to the embodiment will be de-
scribed.

[0085] Fig.9isaflowchartillustratingthe wire attaching
method of the embodiment.

[0086] The wire attaching method of the embodiment
comprises an insertion step (S(Step)20), a delivery step
(S30), and a housing step (S40).

[0087] The insertion step (S20) is a step of inserting
the wire 42 having the engaging part 66 provided at the
distal end part thereof with the engaging part 66 as a
head from the introduction port 62 (refer to Fig. 4) of the
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operating part 24, thereby inserting the wire 42 through
the insertion part 26. Additionally, the delivery step (S30)
is a step of delivering the wire 42 with the engaging part
66 as a head from the delivery port 64 of the distal end
member 30. Additionally, the housing step (S40) is a step
of guiding the engaging part 66 of the wire 42 delivered
forward from the delivery port 64, toward the opening 102
of the housing part 100 of the erection pedestal 58 by
the engagement guide part 104, by the pushing operation
of the wire 42 from an introduction port 62, and housing
the engaging part 66 in the housing part 100.

[0088] According to the wire attaching method of the
embodiment, first, an operator manually holds the erec-
tion pedestal 58 at then erected position. Thereafter, in
the insertion step (S20), the wire 42 is inserted through
the insertion part 26 by inserting the wire 42 with the
engaging part 66 as a head from the introduction port 62
of the operating part 24. Next, in the delivery step (S30),
the wire 42 is delivered with the engaging part 66 as a
head from the delivery port 64 of the distal end member
30. Next, in the housing step (S40), in a case where de-
livery operation of the wire 42 continues being performed,
the engaging part 66 delivered from the delivery port 64
advances while being guided to the opening 102 of the
housing part 100 by the engagement guide path 106. In
this case, in a case where the engaging part 66 comes
into contact with the deformation generating part 108,
the engaging part 66 is guided in the direction from the
bottom surface of the housing part 100 toward the open-
ing 102, that is, in the X(+) direction. Accordingly, the
distal end side of the wire 42 is elastically deformed in
the direction (the X(+) direction) from the bottom surface
of the housing part 100 toward the opening 102. Then,
in acase where the engaging part 66 that advances within
the engagement guide path 106 has passed by the de-
formation generating part 108, the engaging part 66 is
moved in the X(-) direction by the restoring force of the
wire 42, and is housed in the housing part 100 from the
opening 102. Accordingly, according to the wire attaching
method of the embodiment, since the wire 42 and the
erection pedestal 58 can be coupled to each other simply
by the delivery operation of the wire 42, the distal end
part of the wire 42 and the erection pedestal 58 can be
easily coupled to each other.

[0089] Thereafter, as illustrated in Fig. 4, the proximal
end engaging part 72 of the wire 42 is engaged with the
distal end engaging part 70 of the drive shaft 68, the wire
42 is coupled to the erection lever 22, and the cover 74
is mounted on the operating part 24. The coupling oper-
ation between the distal end part of the wire 42 and the
erection pedestal 58 is completed above.

[0090] Another wire attaching method of the embodi-
ment is illustrated in a flowchart of Fig. 10. The embod-
iment illustrated in Fig. 10 comprises an erected position
disposing step (S10) utilizing a protecting member 112
(refer to Fig. 11) as a step before the insertion step (S20)
illustrated in Fig. 9.

[0091] An appearance view of the protecting member
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112, which is used in the erected position disposing step
(S10) and is mounted on the distal end member 30, is
illustrated in Fig. 11. Additionally, in order to illustrate the
inside of the protecting member 112, the protecting mem-
ber 112 is partially cut away and illustrated in Fig. 11.
The protecting member 112 is mounted on the distal end
member 30 at the time of storage of an endoscope 10 to
protect the distal end member 30, and is detached from
the distal end member 30 at the time of use of the endo-
scope 10. The protecting member 112 is formed in a sub-
stantially tubular shape that is sealed on a distal end side
thereof, and a holding part 114, which comes into contact
with the erection pedestal 58 and holds the erection ped-
estal 58 at the erected position, is provided inside the
protecting member 112.

[0092] Inthe erected position disposing step (S10), the
housing part 100 is disposed at the position that faces
the delivery port 64 by mounting the protecting member
112 on the distal end member 30 and holding the erection
pedestal 58 at the erected position by the holding part
114 of the protecting member 112. Thereafter, the inser-
tion step (S20), the delivery step (S30), and the housing
step (S40), which are described in Fig. 9, are sequentially
executed, and the engaging part 66, and the erection
pedestal 58 are coupled to each other. Thereafter, the
protecting member 112 is detached from the distal end
member 30 at the time of the use of the endoscope 10,
and the cap 76 illustrated in Fig. 2 is mounted on the
distal end member 30.

[0093] According to the embodiment comprising the
erected position disposing step (S10) utilizing the pro-
tecting member 112, the erection pedestal 58 can be
easily held at the erected position that is a coupling po-
sition between the engaging part 66 and the housing part
100 by mounting the protecting member 112 on the distal
end member 30. That s, although it is extremely trouble-
some for the operator manually holds the small-sized
erection pedestal 58 at the erected position, the erection
pedestal 58 can be easily held at the erected position
simply by mounting the protecting member 112 on the
distal end member 30. Accordingly, the coupling opera-
tion between the engaging part 66 and the erection ped-
estal 58 can be easily performed.

[0094] Inthe above embodiment, the engaging part 66
is guided by the engagement guide part 104 in a state
where the erection pedestal 58 is held by the protecting
member 112 at the erected position. However, a groove
113 that guides the engaging part 66 delivered from the
delivery port 64, toward the opening 102, may be formed
ina portion of an inner peripheral surface of the protecting
member 112 and in a portion that faces the engagement
guide part 104. According to this aspect, in a case where
the engaging part 66 is guided by the engagement guide
part 104, the groove 113 can be stably guided toward
the engaging part 66 in cooperation with the opening 102.
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[Other Embodiments of Engagement Guide Part]

[0095] Although Figs. 7 and 8 illustrate the first form in
which the distal end member 30 is provided with the en-
gagement guide part 104, the engagement guide part of
the invention including the engagement guide part 104
may be provided in at least one of the distal end member
30 or the erection pedestal 58. As other forms of the
engagement guide part of the invention, there are a sec-
ond form in which the erection pedestal 58 is provided
with an engagement guide part 104A (refer to Figs. 12
and 13), a third form (refer to Fig. 14 and Figs. 15, 16,
and 17) in which the erection pedestal 58 is similarly pro-
vided with an engagement guide part 104B, and a fourth
form (refer to Fig. 18) in which an engagement guide part
104D is provided from the distal end member 30 to the
erection pedestal 58, and the like. Hereinafter, the sec-
ond form or the fourth form will be described.

<Configuration of Engagement Guide Part 104A of Sec-
ond Form>

[0096] Fig. 12is an enlarged perspective view of main
parts in which the engaging part 66 is housed in the hous-
ing part 100 via the engagement guide part 104A. Fig.
13 is an explanatory view sequentially illustrating the op-
eration until the engaging part 66 is guided by an en-
gagement guide part 104A and housed in the housing
part 100.

[0097] As illustrated in Fig. 13, the engagement guide
part 104A of the second form has a form in which an
engagement guide path 106A and a deformation gener-
ating part 108A are provided in the erection pedestal 58.
Asillustrated in Fig. 12, the engagement guide path 106A
is a surface that is installed consecutively with the deliv-
ery port 64 and is gradually inclined in the X(+) direction
toward the Y(+) direction side. The deformation gener-
ating part 108A is formed on the Y(+) direction side that
is a distal end side of the engagement guide path 106A.
Additionally, the engagement guide part 104A of the sec-
ond form has a form that is suitable in a case where the
erection pedestal 58 is located at the erected position
and the engaging part 66 is housed in the housing part
100. That is, the housing part 100 is disposed at the po-
sition that faces the delivery port 64 in a state where the
erection pedestal 58 is located at the erected position.
Therefore, by advancing the engaging part 66 straight
from the delivery port 64, the engaging part 66 can be
housed in the housing part 100 of the erection pedestal
58 located at the erected position via the engagement
guide part 104A.

[0098] Accordingtothe endoscope having the engage-
ment guide part 104A of the second form, the engaging
part 66 delivered from the delivery port 64 advances while
being guided to the opening 102 of the housing part 100
by the engagement guide path 106A of the erection ped-
estal 58. In this case, in a case where the engaging part
66 comes into contact with the deformation generating
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part 108A, the engaging part 66 is guided in the direction
from the bottom surface of the housing part 100 toward
the opening 102, thatis, inthe X(+) direction. Accordingly,
the distal end side of the wire 42 is elastically deformed
in the direction (the X(+) direction) from the bottom sur-
face of the housing part 100 toward the opening 102.
Then, inacase where the engaging part 66 thatadvances
within the engagement guide path 106A has passed by
the deformation generating part 108A, the engaging part
66 is moved in the X(-) direction by the restoring force of
the wire 42, and is housed in the housing part 100 of the
erection pedestal 58 via the opening 102. Additionally,
in this case, the distal end side of the wire 42 is sunk in
a groove 110A formed in the engagement guide part
104A.

[0099] Even inthe engagement guide part 104A of the
second form, since the wire 42 and the erection pedestal
58 can be coupled to each other simply by the delivery
operation of the wire 42, the distal end part of the wire
42 and the erection pedestal 58 can be easily coupled
to each other.

<Configuration of Engagement Guide Part 104B of Third
Form>

[0100] Fig. 14is atop view of main parts of the erection
pedestal 58 comprising the engagement guide part 104B
of the third form. Figs. 15 and 16 are explanatory views
sequentially illustrating the operation until the engaging
part 66 is guided by the engagement guide part 104B
and housed in the housing part 100. Fig. 17 is an explan-
atory view in which the engaging part 66 is guided by the
engagement guide part 104B and housed in the housing
part 100. In addition, Figs. 15, 16, and 17 illustrate the
housing part 100 in cross sections.

[0101] Asillustrated in Fig. 14, the engagement guide
part 104B of the third form has a pair of wall parts 105
and 105 that are disposed across a groove 110B in which
the distal end side of the wire 42 is sunk. As illustrated
in Figs. 15, 16, and 17, an engagement guide path 106B
and a deformation generating part 108B are formed in
lower surfaces of the wall parts 105 and 105. Additionally,
the engagement guide part 104B of the third form has a
form that is suitable in a case where the erection pedestal
58 is located at the lodged position and the engaging part
66 is housed in the housing part 100. That is, the housing
part 100 is disposed at the position that faces the delivery
port 64 in a state where the erection pedestal 58 is located
at the lodged position, and the engagement guide part
104B is disposed between the delivery port 64 and the
housing part 100. Therefore, by advancing the engaging
part 66 straight from the delivery port 64, the engaging
part 66 can be housed in the housing part 100 of the
erection pedestal 58 located at the lodged position via
the engagement guide part 104B.

[0102] Additionally, as illustrated in Fig. 15, the open-
ing 102 of the housing part 100 is formed on the Z(-)
direction side of the housing part 100. Additionally, the
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bottom surface of the housing part 100 is formed on the
Z(+) direction side of the housing part 100. Additionally,
the engagement guide path 106B and the deformation
generating part 108B of the engagement guide part 104B
of the third form are formed to be inclined in the Z(-) di-
rection toward the opening 102.

[0103] Accordingtothe endoscope having the engage-
ment guide part 104B of the third form, as illustrated in
Fig. 15, the engaging part 66 delivered from the delivery
port 64 abuts against the engagement guide path 106B
of the erection pedestal 58 located at the lodged position.
Then, the engaging part 66 advances while being guided
in the Y(+) direction toward the opening 102 of the hous-
ing part 100 by the engagement guide path 106B by the
continued delivery operation of the wire 42. In this case,
in a case where the engaging part 66 comes into contact
with the deformation generating part 108B, the engaging
part 66 is guided in the direction from the bottom surface
of the housing part 100 toward the opening 102, that is,
in the Z(-) direction. Accordingly, the distal end side of
the wire 42 is elastically deformed in the direction (the
Z(-) direction) from the bottom surface of the housing part
100 toward the opening 102. Then, in a case where the
engaging part 66 that advances within the engagement
guide path 106B has passed by the deformation gener-
ating part 108B, the engaging part 66 is moved in the
Z(+) direction by the restoring force of the wire 42, and
is housed in the housing part 100 of the erection pedestal
58 via the opening 102 as illustrated in Fig. 17. Addition-
ally, in this case, the distal end side of the wire 42 is sunk
in the groove 110B (refer to Fig. 14).

[0104] Eveninthe engagement guide part 104B of the
third form, since the wire 42 and the erection pedestal
58 can be coupled to each other simply by the delivery
operation of the wire 42, the distal end part of the wire
42 and the erection pedestal 58 can be easily coupled
to each other.

[0105] Inaddition,inthe endoscope comprising the en-
gagement guide part 104B of the third form, in order to
stably advance the engaging part 66 straight from the
delivery port 64 to the engagement guide part 104B, it is
preferable that a guide groove 31, which guides the en-
gaging part 66 delivered from the delivery port 64 toward
the engagement guide part 104B, is formed in the distal
end member 30.

<Configuration of Engagement Guide Part 104D of
Fourth Form>

[0106] Fig. 18is an explanatory view sequentially illus-
trating the operation until the engaging part 66 is guided
by the engagement guide part 104D and housed in the
housing part 100.

[0107] The engagement guide part 104D has a first
engagement guide path 106C provided in the distal end
member 30, and a second engagement guide path 106D
provided in the erection pedestal 58 and connected to
the first engagement guide path 106C.
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[0108] The first engagement guide path 106C is a sur-
face that is curved in the X(+) direction toward the Y(+)
direction side. Additionally, the second engagement
guide path 106D provided in the erection pedestal 58 is
a surface that is curved in the X(+) direction toward the
Y (+) direction side so as to form a surface that is contin-
uous with the first engagement guide path 106C. A de-
formation generating part 108D is formed on the Y(+)
direction side of the second engagement guide path
106D, and is installed consecutively with the opening 102
of the housing part 100 within the second engagement
guide path 106D.

[0109] Additionally, the engagement guide part 104D
of the fourth form has a form that is suitable in a case
where the erection pedestal 58 is located at the erected
position and the engaging part 66 is housed in the hous-
ing part 100. That is, the housing part 100 is disposed at
the position that faces the delivery port 64 (refer to Fig.
2) in a state where the erection pedestal 58 is located at
the erected position. Therefore, by advancing the engag-
ing part 66 straight from the delivery port 64, the engaging
part 66 can be housed in the housing part 100 of the
erection pedestal 58 located at the erected position via
the engagement guide part 104D.

[0110] Accordingtothe endoscope havingthe engage-
ment guide part 104D of the fourth form, the engaging
part 66 delivered from the delivery port 64 advances while
being guided toward the second engagement guide path
106D of the erection pedestal 58 by the first engagement
guide path 106C of the distal end member 30. In this
case, in a case where the engaging part 66 comes into
contact with the deformation generating part 108D, the
engaging part 66 is guided in the direction from the bot-
tom surface of the housing part 100 toward the opening
102, that is, in the X(+) direction. Accordingly, the distal
end side of the wire 42 is elastically deformed in the di-
rection (the X(+) direction) from the bottom surface of the
housing part 100 toward the opening 102. Then, in acase
where the engaging part 66 that advances within the sec-
ond engagement guide path 106D of the erection ped-
estal 58 has passed by the deformation generating part
108D of the erection pedestal 58, the engaging part 66
is moved in the X(-) direction by the restoring force of the
wire 42, and is housed in the housing part 100 of the
erection pedestal 58 via the opening 102. Additionally,
the distal end side of the wire 42 is sunk in a groove 110C
formed in the first engagement guide path 106C and a
groove 110D formed in the second engagement guide
path 106D.

[0111] Eveninthe engagement guide part 104D of the
fourth form configured in this way, since the wire 42 and
the erection pedestal 58 can be coupled to each other
simply by the delivery operation of the wire 42, the distal
end part of the wire 42 and the erection pedestal 58 can
be easily coupled to each other.

[0112] In addition, the engagement guide parts 104,
104A, 104B, and 104D of the first form to the fourth form
comprise the deformation generating parts 108, 108A,
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108B, and 108D within the engagement guide paths 106,
106A, 106B, and 106D. Accordingly, the engaging part
66 is housed in the housing part 100 by utilizing the re-
storing force of the wire 42. However, the engaging part
66 may be housed in the housing part 100 via the opening
102 by being advanced along the engagement guide
paths 106, 106A, 106B, 106C, and 106D without com-
prising the deformation generating parts 108, 108A,
108B, and 108D. In this case, the engagement guide
paths 106, 106A, 106B, 106C, and 106D function as an
engagement guide part of the invention.

<Configuration of Engagement Guide Part 104E of Fifth
Form>

[0113] Fig. 19is an enlarged perspective view in which
the engaging part 66 is housed in the housing part 100
via an engagement guide part 104E of a fifth form. Fig.
20 is an explanatory view sequentially illustrating the op-
eration until the engaging part 66 is guided by the en-
gagement guide part 104E and housed in the housing
part 100.

[0114] As illustrated in Figs. 19 and 20, the engage-
ment guide part 104E has an engagement guide path
106E that guides the engaging part 66 delivered from the
delivery port 64 (refer to Fig. 2), to the opening 102.
[0115] The engagement guide path 106E is formed in
the distal end member 30, and comprises a first engage-
ment guide path 106F that is curved in the X(+) direction
toward the opening 102, and a second engagement
guide path 106G that is formed in the erection pedestal
58 and connected to the first engagement guide path
106F. Additionally, the second engagement guide path
106G is formed in the Y(+)-Y(-) direction in a case where
the erection pedestal 58 is located at the erected position.
[0116] A deformation generating part 108F is provided
at an end part within the first engagement guide path
106F on the second engagement guide path 106G side.
Here, in a case where a direction, which extends perpen-
dicularly from the opening surface 103 of the opening
102 toward the outside of the opening 102, is defined as
a first direction (X(+)), the deformation generating part
108F comes into contact with the engaging part 66 that
advances toward the second engagement guide path
106G within the first engagement guide path 106F, and
displaces the engaging part 66 in the first direction (X(+)).
Accordingly, the wire 42 is elastically deformed in the first
direction (X(+)). The elastic deformation of the wire 42 is
maintained while the engaging part 66 passes through
the second engagement guide path 106G. Accordingly,
in a case where the engaging part 66 has reached the
opening 102, the engaging part 66 is moved in the X(-)
direction by the restoring force of the wire 42, and is
housed in the housing part 100 from the opening 102.
[0117] Accordingtothe endoscope having the engage-
ment guide part 104E of the fifth form, the engaging part
66 delivered from the delivery port 64 advances while
being guided toward the erection pedestal 58 by the first
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engagement guide path 106F of the distal end member
30. Then, in a case where the engaging part 66 comes
into contact with the deformation generating part 108F
within the first engagement guide path 106F, the engag-
ing part 66 is displaced in the first direction (X(+)), and
the wire 42 is elastically deformed in the first direction
(X(+)). Then, the engaging part 66 that has passed
through the first engagement guide path 106F advances
along the second engagement guide path 106G. In this
case, the wire 42 maintains the elastic deformation.
Then, in a case where the engaging part 66 has reached
the opening 102, the engaging part 66 is moved in the
X(-) direction by the restoring force of the wire 42, and is
housed in the housing part 100 from the opening 102.
Additionally, the distal end side of the wire 42 is sunk in
agroove 11 OF formed in the firstengagement guide path
106F and a groove 110G formed in the second engage-
ment guide path 106G.

[0118] Eveninthe engagement guide part 104E of the
fifth form, since the wire 42 and the erection pedestal 58
can be coupled to each other simply by the delivery op-
eration of the wire 42, the distal end part of the wire 42
and the erection pedestal 58 can be easily coupled to
each other.

[0119] Fig. 21 is a side view of the distal end part 28
illustrating another form in which a coupling part 116 in
which the housing part 100 is formed is provided in a
rotationally movable manner on a right side surface of
the erection pedestal 58. Fig. 22 is a top view of Fig. 21,
and is an explanatory view sequentially illustrating the
operation until the engaging part 66 is housed in the hous-
ing part 100.

[0120] The form illustrated in Fig. 21 is a form in which
a stress is not applied to the wire 42 in a case where the
erection pedestal 58 is erected from the lodged position
to the erected position. Additionally, the form illustrated
in Fig. 21 is a form that is suitable in a case where the
erection pedestal 58 is located at the lodged position and
the engaging part 66 is housed in the housing part 100.
That is, the housing part 100 is disposed at the position
thatfaces the delivery port64 in a state where the erection
pedestal 58 is located at the lodged position. Accordingly,
by advancing the engaging part 66 straight from the de-
livery port 64, the engaging part 66 can be housed in the
housing part 100 of the erection pedestal 58 located at
the lodged position.

[0121] According to Fig. 21, a right side surface of the
erection pedestal 58 is provided with the coupling part
116 in which the housing part 100 is formed. The coupling
part 116 is coupled to the erection pedestal 58 in a rota-
tionally movable manner about a shaft 118 (refer to Fig.
22) parallel to axes (refer to Fig. 6) of the rotational move-
ment shafts 84 and 86 of the erection pedestal 58 such
that a stress is not applied to the wire 42 in a case where
the erection pedestal 58 is erected from the lodged po-
sition to the erected position.

[0122] The coupling part 116 is coupled to the erection
pedestal 58 in a rotationally movable manner by the shaft
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118. However, in a case where the engaging part 66 is
housed in the housing part 100, as illustrated in Fig. 21,
the housing part 100 is held at the position facing the
delivery port 64 by a holding part (not illustrated) so as
not to be rotationally moved. The holding partis provided
in a protecting member (not illustrated) to be mounted
on the distal end member 30 as an example. Accordingly,
in a case where the protecting member is mounted on
the distal end member 30, the housing part 100 is held
at the position that faces the delivery port 64.

[0123] Additionally, the engagement guide part 104A
illustrated in Figs. 12 and 13 is formed in the coupling
part 116. Accordingly, the engaging part 66 that has
passed the distal end member 30 is housed in the hous-
ing part 100 via the engagement guide path 106A by the
continued pushing operation of the wire 42.

[0124] Meanwhile, in a case where the coupling part
116 is fixed to the erection pedestal 58, there is a case
where the erection operational feeling of the erection le-
ver 22 becomes heavy. That is, as illustrated in Fig. 21,
in a case where the pulling operation of the wire 42 is
performed and the erection pedestal 58 is moved from
the lodged position to the erected position after the en-
gaging part 66 is housed in the housing part 100 of the
erection pedestal 58, the wire 42 also moves along a
circular-arc drawn by the engaging part 66 as the erection
pedestal 58 moves to the erected position. In this case,
since stress is applied to the wire 42 from the engaging
part 66 to the engagement guide part 104A, there is a
concern that the erection operational feeling becomes
heavy or damage is given to the wire 42.

[0125] In the form illustrated in Fig. 21, since the cou-
pling part 116 is coupled to the erection pedestal 58 in a
rotationally movable manner about the shaft 118, the
coupling part 116 rotates as the erection pedestal 58
moves from the lodged position to the erected position.
Accordingly, since the linear shape of the wire 42 be-
tween the engaging part 66 and adelivery port 64 is main-
tained, it is possible to prevent the wire 42 from being
stressed. Hence, in the form illustrated in Fig. 21, the
erection operational feeling does not become heavy or
damage is not given to the wire 42.

[Detachment Structure of Wire 42]

[0126] Next, a structure for detaching the engaging
part 66 of the wire 42 housed in the housing part 100 of
the erection pedestal 58 from the housing part 100 will
be described.

<Detachment Structure of First Form>

[0127] Asillustrated in top views of the distal end mem-
ber 30 illustrating in Figs. 23, 24, and 25, a detachment
structure of the first form is a form in which the distal end
member 30 is provided with a separation guide surface
120. Additionally, Fig. 23 is a top view of the distal end
member 30 in which the erection pedestal 58 below is
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located at the erected position, Fig. 24 is a top view of
the distal end member 30 in which the erection pedestal
58 is located at the lodged position, and Fig. 25 is a top
view of the distal end member 30 in a state which the
engaging part 66 is detached from the housing part 100.
[0128] The separation guide surface 120 is provided
on an upper surface, on the Z(+) direction side, of the
partition wall 80 disposed on the X(+) direction side of
the distal end member 30 (refer to Fig. 2). The separation
guide surface 120 is a guide surface (refer to Figs. 2 and
3) that is inclined in the Z(-) direction toward the X(+)
direction side of the distal end member 30. Additionally,
the separation guide surface 120 functions as a surface
of guiding the wire 42 in a direction in which the engaging
part 66 is separated from the inside of the housing part
100 to the outside of the opening 102 in a case where a
further pushing operation of the wire 42 in a state where
the engaging part 66 is housed in the housing part 100
and the erection pedestal 58 is located at the lodged po-
sition.

<Wire Detaching Method by Detachment Structure of
First Form>

[0129] According to the wire detaching method of the
firstform, first, the cover 74 illustrated in Fig. 4 is detached
from the operating part 24, and the proximal end engag-
ing part 72 of the wire 42 is detached from the exposed
distal end engaging part 70 of the drive shaft 68. Next,
the wire 42 is operated to be pushed from the introduction
port 62 of the operating part 24, and the erection pedestal
58 is located from the erected position of Fig. 23 to the
lodged position of Fig. 24. Thereafter, in a case where
the wire 42 is operated to be further pushed, the wire 42
is guided in the X(+) direction in which the engaging part
66 is separated from the inside of the housing part 100
to the outside the opening 102 by the separation guide
surface 120 of the distal end member 30. Accordingly,
as illustrated in Fig. 25, the engaging part 66 is easily
separated from the inside of the housing part 100 to the
outside of the opening 102 by the restoring force of the
wire 42.

[0130] As described above, according to the wire de-
taching method of the first form in which the separation
guide surface 120 is formed in the distal end member 30,
the engaging part 66 can be separated from the housing
part 100 by the pushing operation of the wire 42. Thus,
the distal end part of the wire 42 can be easily detached
from the erection pedestal 58.

[0131] Contrary to the pushing operation of the wire
42, in the case of a structure in which the engaging part
66 is separated from the housing part 100 by the pulling
operating of the wire 42, there is a concern that the en-
gaging part 66 is erroneously separated from the housing
part 100 by a large force of pulling the wire 42 in order
to change the delivery direction of a treatment tool at the
time of examination. In contrast, the force of pushing the
wire 42 in order to locate the erection pedestal 58 at the
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lodged position is smaller than the force of pulling the
wire 42. Therefore, as in the detachment structure of the
first form, it is more preferable to separate the engaging
part 66 from the housing part 100 by the pushing oper-
ation of the wire 42 because the engaging part 66 is not
erroneously separated from the housing part 100.
[0132] Inaddition, the operation of locating the erection
pedestal 58 at the lodged position of Fig. 24 may be ex-
ecuted by performing the rotational movement operation
of the erection lever 22 without detaching the proximal
end engaging part 72 of the wire 42 from the distal end
engaging part 70 of the drive shaft 68.

[0133] Thereafter, the wire 42 is extracted from the de-
livery port 64. The wire 42 can also be extracted from the
introduction port 62 in a proximal end direction (refer to
Fig. 4). However, since body fluids, such as blood, have
adhered to the engaging part 66 after the examination,
the wire 42 is extracted in a distal end direction from the
delivery port 64 side. Accordingly, it is possible to prevent
that the body fluids are drawn into the inside of the wire
insertion channel 44 (refer to Fig. 2) or the body fluids
are splashed and scattered in a case where the engaging
part 66 comes out from the introduction port 62. Then,
the wire 42 is extracted from the delivery port 64, and
then the wire insertion channel 44 that becomes empty
is cleaned and disinfected. Accordingly, the cleaning per-
formance of the wire insertion channel 44 that has a fine
diameter is improved. In addition, in a case where a new
wire 42 and the erection pedestal are coupled to each
other after the cleaning of the endoscope, the wire at-
taching method illustrated in Figs. 9 or 10 is executed.

<Detachment Structure of Second Form>

[0134] As illustrated in Fig. 17, a detachment structure
of the second form is a form in which the housing part
100 of the erection pedestal 58 is provided with a sepa-
ration guide surface 122.

[0135] The separation guide surface 122 of the hous-
ing part 100 illustrated in Fig. 17 is formed as a guide
surface that is gradually inclined in the Y(+) direction to-
ward the Z(-) direction side. Additionally, the separation
guide surface 122 functions as a surface of guiding the
engaging part 66 in a direction in which the engaging part
66 is separated from the inside of the housing part 100
to the outside of the opening 102 in a case where a further
pushing operation of the wire 42 in a state where the
engaging part 66 is housed in the housing part 100 and
the erection pedestal 58 is located at the lodged position.

<Wire Detaching Method by Detachment Structure of
Second Form>

[0136] According to the wire detaching method of a
second form, first, the cover 74 illustrated in Fig. 4 is
detached from the operating part 24, and the proximal
end engaging part 72 of the wire 42 is detached from the
exposed distal end engaging part 70 of the drive shaft
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68. Next, the wire 42 is operated to be pushed from the
introduction port 62 of the operating part 24, and the erec-
tion pedestal 58 is located at the lodged position as illus-
trated in Fig. 17. Thereafter, in a case where the wire 42
is operated to be further pushed, the engaging part 66 is
guided in the direction in which the engaging part 66 is
separated from the inside of the housing part 100 to the
outside the opening 102 by the separation guide surface
122 of the housing part 100. Accordingly, as illustrated
in Fig. 26, the engaging part 66 is easily separated from
the inside of the housing part 100 to the outside of the
opening 102.

<Detachment Structure of Third Form>

[0137] Asiillustrated in Fig. 21, a detachment structure
of a third form is a form in which the housing part 100 of
the erection pedestal 58 is provided with a separation
guide surface 124.

[0138] The separation guide surface 124 of the hous-
ing part 100 illustrated in Fig. 21 is formed as a guide
surface that is gradually inclined in the Y(+) direction to-
ward the X(+) direction side of the distal end member 30.
Additionally, the separation guide surface 124 functions
as a surface of guiding the engaging part 66 in a direction
in whichthe engaging part 66 is separated from the inside
of the housing part 100 to the outside of the opening 102
in a case where a further pushing operation of the wire
42 in a state where the engaging part 66 is housed in the
housing part 100 and the erection pedestal 58 is located
at the lodged position.

<Wire Detaching Method by Detachment Structure of
Third Form>

[0139] According to the wire detaching method of the
third form, first, the cover 74 illustrated in Fig. 4 is de-
tached from the operating part 24, and the proximal end
engaging part 72 of the wire 42 is detached from the
exposed distal end engaging part 70 of the drive shaft
68. Next, the wire 42 is operated to be pushed from the
introduction port 62 of the operating part 24, and the erec-
tion pedestal 58 is located at the lodged position as illus-
trated in Fig. 21. Thereafter, in a case where the wire 42
is operated to be further pushed, the engaging part 66 is
guided in the direction in which the engaging part 66 is
separated from the inside of the housing part 100 to the
outside the opening 102 by the separation guide surface
124 of the housing part 100. Accordingly, as illustrated
in Fig. 27, the engaging part 66 is easily separated from
the inside of the housing part 100 to the outside of the
opening 102.

[0140] As described above, even in the wire detaching
methods of the second form and the third form in which
the separation guide surface 122 and the separation
guide surface 124 are formed in the housing part 100,
the engaging part 66 can be separated from the housing
part 100 by the pushing operation of the wire 42. Thus,
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the distal end part of the wire 42 can be easily detached
from the erection pedestal 58.

[0141]
has been exemplified and described as the endoscope
10. However, as long as an endoscope comprising an
erection pedestal for adjusting the delivery direction of a
treatment tool at a distal end part of an insertion part is
provided, the invention can be applied to various endo-
scopes, such as an ultrasonic endoscope.

In the above embodiment, the duodenum mirror

Explanation of References

[0142]

10: endoscope

12: endoscope system

14: treatment tool

14A: cup

16: processor device

18: light source device

20: display

22: erection lever

24: operating part

26: insertion part

28: distal end part

30: distal end member

30A: peripheral surface

31: guide groove

32: universal cord

34: connector

35: connector

36: bending part

38: flexible part

40: treatment tool insertion channel
42: wire

44: wire insertion channel
46: angle knob

48: air/water supply button
50: suction button

52: air/lwater supply nozzle
54: treatment tool introduction port
56: treatment tool delivery port
58: erection pedestal

58A: guide surface

58B: base part

60: recess

60A: wall surface

62: introduction port

64: delivery port

66: engaging part

68: drive shaft

70: distal end engaging part
72: proximal end engaging part
74: cover

76: cap

76A: opening window

78: partition wall

78A: bearing part
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80: partition wall

80A: bearing part

82: erection pedestal housing chamber
84: rotational movement shaft

86: rotational movement shaft

88: optical system housing chamber
90: illumination window

92: observation window

100: housing part

102: opening

103: opening surface

104: engagement guide part
104A: engagement guide part
104B: engagement guide part
104D: engagement guide part
104E: engagement guide part
105: wall part

106: engagement guide path
106A: engagement guide path
106B: engagement guide path
106C: first engagement guide path
106D: second engagement guide path
106E: engagement guide path
106F: first engagement guide path
106G: second engagement guide path
108: deformation generating part
108A: deformation generating part
108B: deformation generating part
108D: deformation generating part
108F: deformation generating part
110: groove

111: groove

110A: groove

110B: groove

110C: groove

110D: groove

110F: groove

110G: groove

112: protecting member

113: groove

114: holding part

116: coupling part

118: shaft

120: separation guide surface
122: separation guide surface
124: separation guide surface

Claims

An endoscope comprising:

a proximal operating part including an operating
member;

an insertion part having a proximal end part con-
nected to the proximal operating part;

a distal end member that is provided at a distal
end part of the insertion part;
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a treatment tool erection pedestal that is at-
tached to the distal end member and is rotation-
ally movable between an erected position and
a lodged position;

a wire that is coupled to the treatment tool erec-
tion pedestal on a distal end side thereof, is cou-
pled to the operating member on a proximal end
side thereof, and is pushed and pulled depend-
ing on an operation of the operating member,
thereby rotationally moving the treatment tool
erection pedestal;

an engaging part that is provided at a distal end
part of the wire;

a housing part that is provided in the treatment
tool erection pedestal and is formed with an
opening for housing the engaging part;

an introduction port that is provided in the prox-
imal operating part and allows the wire to be
introduced thereinto with the engaging part as
a head;

a delivery port that is provided in the distal end
member and allows the wire to be delivered
therefrom with the engaging part as a head;

a wire insertion channel that is provided inside
the insertion part and communicates the intro-
duction port with the delivery port; and

an engagement guide part that is installed con-
secutively with the housing part, is provided in
atleast one of the distal end member or the treat-
ment tool erection pedestal, and guides the en-
gaging part delivered from the delivery port, to
the opening of the housing part.

2. The endoscope according to claim 1,

wherein the engagement guide part includes:

an engagement guide path that guides the
engaging part delivered from the delivery
port, to the opening of the housing partin a
direction from the delivery port toward the
housing part; and

a deformation generating part that is in-
stalled consecutively with the opening of the
housing part inside the engagement guide
path and comes into contact with the en-
gaging part that advances toward the open-
ing inside the engagement guide path to
elastically deform the wire in a direction in
which the engaging part goes from a bottom
surface of the housing part toward the open-
ing, and

wherein the engaging part that advances within
the engagement guide path is housed in the
housing part from the opening by a restoring
force of the wire in a case where the engaging
part has passed by the deformation generating
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part.

3. The endoscope according to claim 2,
wherein the engagement guide path and the defor-
mation generating part are provided in the distal end
member.

4. The endoscope according to claim 2,
wherein the engagement guide path and the defor-
mation generating part are provided in the treatment
tool erection pedestal.

5. The endoscope according to claim 2,

wherein the engagement guide path has a first
engagement guide path provided in the distal
end member, and a second engagement guide
path that is provided in the treatment tool erec-
tion pedestal and is connected to the first en-
gagement guide path, and

wherein the deformation generating part is in-
stalled consecutively with the opening of the
housing part within the second engagement
guide path.

6. The endoscope according to claim 1,
wherein the engagement guide part includes:

an engagement guide path that guides the
engaging part delivered from the delivery
port, to the opening of the housing part, and
includes a first engagement guide path pro-
vided in the distal end member and a sec-
ond engagement guide path is provided in
the treatment tool erection pedestal and
connected to the first engagement guide
path; and

adeformation generating part that is provid-
ed atan end part within the firstengagement
guide path on the second engagement
guide path side and, in a case where a di-
rectionthat extends perpendicularly froman
opening surface of the opening toward an
outside of the opening is defined as a first
direction, comes into contact the engaging
part, which advances toward the second en-
gagement guide path inside the first en-
gagement guide path, to displace the en-
gaging part in the first direction, thereby
elastically deforming the wire,

wherein the second engagement guide path
comes into contact with the engaging part, which
advances toward the opening, and maintains
the elastic deformation of the wire, and

wherein the engaging part is housedinthe hous-
ing part from the opening by a restoring force of



10.

1.

12.

13.

35

the wire in a case where the engaging part has
reached the opening.

The endoscope according to any one of claims 110 6,
wherein the engaging part is a spherical body, and
the housing part is a spherical recess that houses
the engaging part that is the spherical body.

The endoscope according to any one of claims 10 7,
wherein the distal end member is provided with a
separation guide surface, which guides the wire in a
direction in which the engaging part is separated
from an inside of the housing part to the outside of
the opening in a case where the wire is operated to
be further pushed in a state where the engaging part
is housed in the housing part and the treatment tool
erection pedestal is located in the lodged position.

The endoscope according to any one of claims 110 8,
wherein a separation guide surface, which guides
the engaging partin a direction in which the engaging
part is separated from an inside of the housing part
to the outside of the opening in a case where the
wire is operated to be further pushed in a state where
the engaging part is housed in the housing part and
the treatment tool erection pedestal is located in the
lodged position, is formed in the housing part.

The endoscope according to any one of claims 110 9,
wherein the housing part is disposed at a position
that faces the delivery port in a state where the treat-
ment tool erection pedestal is located at the erected
position.

The endoscope according to any one of claims 110 9,
wherein the housing part is disposed at a position
that faces the delivery port in a state where the treat-
ment tool erection pedestal is located at the lodged
position.

The endoscope according to any one of claims 1 to
11,

wherein the treatment tool erection pedestal is
provided with a coupling part in which the hous-
ing part is formed, and

wherein the coupling part is coupled to the treat-
menttool erection pedestal in arotationally mov-
able manner about a shaft parallel to a rotational
movement shaft of the treatment tool erection
pedestal.

A wire attaching method for an endoscope, compris-
ing:

an insertion step of inserting a wire having an
engaging part provided at a distal end part there-
of with the engaging part as a head from an in-
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troduction port of a proximal operating part of an
endoscope, thereby inserting the wire through
aninsertion part of the endoscope having a prox-
imal end part connected to the proximal operat-
ing part;

a delivery step of delivering the wire with the
engaging part as a head from a delivery port of
a distal end member provided at the distal end
part of the insertion part; and

a housing step of guiding the engaging part of
the wire delivered forward from the delivery port,
to an opening of a housing part of the treatment
tool erection pedestal attached to the distal end
member in a rotationally movable manner, by
the engagement guide part by a pushing oper-
ation of the wire from the introduction port, and
housing the engaging part in the housing part.

14. The wire attaching method for an endoscope accord-

ing to claim 13, further comprising:

an erected position disposing step as a step be-
fore the insertion step,

wherein in the erected position disposing step,
the housing part is disposed at a position that
faces the delivery port by mounting a protecting
member, which protects the distal end member,
on the distal end member, and holding the treat-
ment tool erection pedestal at the erected posi-
tion by a holding part provided in the protecting
member.

15. A wire detaching method for an endoscope including

16.

a step of detaching an engaging part of a distal end
part of a wire housed in a housing part of a treatment
tool erection pedestal from the housing part, the
method comprising:

a step oflocating the treatment tool erection pedestal
at a lodged position by a pushing operation of the
wire from an introduction port of a proximal operating
part of an endoscope, and then, further pushing the
wire, to guide a distal end side of the wire in a direc-
tion in which the engaging part is separated from an
inside of the housing part to an outside of the opening
of the housing part by the separation guide surface,
thereby detaching the engaging part from the hous-
ing part.

A wire detaching method for an endoscope including
a step of detaching an engaging part of a distal end
part of a wire housed in a housing part of a treatment
tool erection pedestal from the housing part, the
method comprising:

a step of locating the treatment tool erection pedestal
at a lodged position by a pushing operation of the
wire from an introduction port of a proximal operating
part of an endoscope, and then, further pushing the
wire, to guide the engaging partin adirection in which
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the engaging part is separated from an inside of the
housing part to an outside of the opening of the hous-
ing part by the separation guide surface, thereby de-
taching the engaging part from the housing part.
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